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作为载体携带 CGRP cDNA 经立体定向侧脑室注入，观察蛛网膜下腔出血后基底
动脉的痉挛程度及血浆 CGRP 蛋白的表达，探讨质粒 pLXSN 介导 CGRP 基因在
蛛网膜下腔出血（SAH）后脑血管痉挛（CVS）中的保护作用，为临床治疗脑血
管痉挛提供新的思路和实验依据。   
方 法: 本实验以 350g 普通成年雄性 SD 大鼠为取材对象，从大鼠大脑皮层
中获取总 RNA，通过 RT-PCR 扩增得到 CGRP 基因全序列。通过双酶切、连接
反应将 CGRP 基因导入质粒 pLXSN 载体上。通过转化、筛选、鉴定，成功构建
重组质粒 pLXSN-CGRP。体外转染人胚胎肾细胞 293T，荧光定量 PCR、
Western-blotting 检测 CGRP 的表达。提取及扩增质粒 pLXSN 和质粒
pLXSN-CGRP。将 36 只 300g-350g 普通成年雄性 SD 大鼠均采用枕大池一次注
血法制成大鼠蛛网膜下腔出血模型。随机分为 3 组:生理盐水组(n=12)、空载质粒
组(n=12)和 CGRP 组(n=12)，采用立体定位的方式于 SAH 后立即经侧脑室分别注
人生理盐水、质粒 pLXSN 和质粒 pLXSN-CGRP 20ul。HE 染色法检测 SAH 后
24 小时各组基底动脉形态学改变，采用显微图像分析系统采集、分析各组标本
图像。酶联免疫吸附测定法（Ellisa）分析各组血浆中 CGRP 蛋白的表达水平。 






质粒干预的实验动物组浆中 CGRP 蛋白表达量也显著性增大（P <0.05）。   
















293-T 细胞后发现 CGRP 蛋白表达，经侧脑室注射导入 SAH 后 CVS 的大鼠模型
内，在蛛网膜下腔出血早期就可以对比观察到脑血管痉挛得到有效地缓解。外源


















Plasmid pLXSN-mediated transfer of CGRP gene affects 
cerebral vasospasm after Subarachnoid hemorrhage in rat 
model 
Abstract 
Objective: It is to construct the recombinant plasmid vector pLXSN-CGRP that 
codes calcitonin gene-related peptide (CGRP) of rat. Observe whether CGRP gene 
can release cerebral vasospasm and improve the expression of CGRP by 
intraventricular injection in Subarachnoid hemorrhage rat model.  
Methods: The total RNA was extracted from the brain tissue of rat with Trizol 
reagent, and the cDNA of rCGRP was amplified by RT-PCR. The PCR products and 
pLXSN were digested with restriction enzymes, purified and ligated. We transfected 
the recombinant plasmid vector pLXSN-CGRP into 293T cell in vitro. Q-PCR and 
Western-blotting were used to detect the expresstion of CGRP. SAH model was 
introduced by injecting autologous blood into cisterna magna. Animals were randomly 
divided into 3 groups (saline group, pLSXN group and CGRP gene treated group). We 
injected drug (saline or plasmid) intraventricularly while we established the SAH 
model. The degree of cerebral vasospasm and the expresstion level of CGRP were 
detected.  
Results: (1) Electrophoretic analysis of RT-PCR product : the amplified 
products of RT-PCR presented a specific band that was coincided with the size of 
rCGRP cDNA ； (2) The recombinant plasmid vector pLXSN-CGRP was 
constructed successfully which we transfected into 293T cell. We discovered the 
expresstion of CGRP in vitro through Q-PCR and Western-blotting. (3) The 
model was successfully established by injecting autologous blood into cisterna 
magna. (4) The pathological damage of basal artery was much more severe and 
the degree of cerebral vasospasm increased in CGRP gene treated group (P＜
0.05). The expresstion of CGRP was significantly increased in CGRP gene 
treated group (P＜0.05).    
















and increase expression of CGRP by intraventricular injection in the rat SAH model.  
 



















CVS            Cerebral vasospasm                     脑血管痉挛 
SAH          Subarachnoid hemorrhage                  蛛网膜下腔出血 
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